The structure of Prp40 FF1 domain and its interaction with the crn-TPR1 motif of Clf1 gives a new insight into the binding mode of FF domains.
The yeast splicing factor Prp40 (pre-mRNA processing protein 40) consists of a pair of WW domains followed by several FF domains. The region comprising the FF domains has been shown to associate with the 5' end of U1 small nuclear RNA and to interact directly with two proteins, the Clf1 (Crooked neck-like factor 1) and the phosphorylated repeats of the C-terminal domain of RNA polymerase II (CTD-RNAPII). In this work we reported the solution structure of the first FF domain of Prp40 and the identification of a novel ligand-binding site in FF domains. By using chemical shift assays, we found a binding site for the N-terminal crooked neck tetratricopeptide repeat of Clf1 that is distinct and structurally separate from the previously identified CTD-RNAPII binding pocket of the FBP11 (formin-binding protein 11) FF1 domain. No interaction, however, was observed between the Prp40 FF1 domain and three different peptides derived from the CTD-RNAPII protein. Indeed, the equivalent CTD-RNAPII-binding site in the Prp40 FF1 domain is predominantly negatively charged and thus unfavorable for an interaction with phosphorylated peptide sequences. Sequence alignments and phylogenetic tree reconstructions using the FF domains of three functionally related proteins, Prp40, FBP11, and CA150, revealed that Prp40 and FBP11 are not orthologous proteins and supported the different ligand specificities shown by their respective FF1 domains. Our results also revealed that not all FF domains in Prp40 are functionally equivalent. We proposed that at least two different interaction surfaces exist in FF domains that have evolved to recognize distinct binding motifs.